Introduction
Administration of oestradiol after ovariectomy in mice (Bronson & Channing, 1978) , rats (Campbell & Schwartz, 1979) , and sheep (Goodman et ai, 1981) decreases circulating concen¬ trations of follicle-stimulating hormone (FSH), but not to levels observed in intact animals. These results led to the conclusion that ovarian factors in addition to oestradiol are required for the complete suppression of FSH secretion in these species. Indeed, FSH is suppressed to concen¬ trations found in intact animals in ovariectomized rats (Schwartz & Channing, 1977; Campbell & Schwartz, 1979) and sheep (Martin et ai, 1988) when oestradiol is administered in combination with pig follicular fluid, a source of inhibin (Ling et ai, 1985) .
It is unclear whether administration of oestradiol alone results in incomplete suppression of FSH in the ovariectomized monkey as in rodents and sheep (Karsch et ai, 1973b; Resko et ai, 1977) . Previous studies in this laboratory have shown that modulation of oestradiol concentrations during the follicular phase reciprocally affects FSH values, with dramatic effects on folliculo¬ genesis; a slight elevation in circulating oestradiol suppresses FSH and inhibits follicular growth (Zeleznik, 1981) , while passive immunization against oestradiol increases FSH concentrations and stimulates follicular growth (Zeleznik et ai, 1985) . In view of these findings, we felt that it was important to re-examine the effects of exogenous oestradiol on serum concentrations of FSH in long-term ovariectomized rhesus monkeys to determine whether there is a fundamental difference in the ability of oestrogen to control FSH secretion between primate and certain non-primate species.
Materials and Methods
Four adult 5-6-kg female rhesus monkeys (Macaca mulatta) (Jai et al, 1986) . Results (Zeleznik & Resko, 1980) . The assays for FSH and LH concentrations were each run in a single RIA. The intra-assay coefficient of variation (CV) for the FSH RIA was 18%. The intraassay CV for the LH RIA was 1-5%. Samples assayed for oestradiol concentration were processed in multiple RIAs. The intra-and interassay CVs for the oestradiol RIA were 15-6% and 11-6%, respectively. Significance (P < 005) of data was assessed by analysis of variance (ANOVA) with repeated measures. Multiple comparison of means after ANOVA was assessed by Scheffe's method (Sokal & Rohlf, 1981 (Campbell & Schwartz, 1979) , mice (Bronson & Channing, 1978) , and sheep (Martin et ai, 1988) , long-term ovariectomized rhesus monkeys treated with oestradiol alone manifest a reduction in serum FSH values to concentrations measured in intact monkeys. The concentration of circulating oestradiol achieved acutely in the present study was similar to that usually seen in monkeys during the mid-to late follicular phase of the menstrual cycle, during which plasma FSH concentrations begin to decline and selection of the dominant follicle is achieved (Hotchkiss et ai, 1971; Zeleznik, 1981) . Moreover, the absolute concentration of FSH observed during oestrogen treatment approximated that measured in rhesus monkeys during the mid-to late follicular phase (Yamaji et ai, 1973; Zeleznik, 1981) . Further, suppression of FSH was achieved within a time frame (7 days) corresponding to the duration of the mid-through late follicular phase. (Channing et ai, 1985) .
Although it has been demonstrated that administration of pig follicular fluid to the monkey suppresses FSH secretion (Stouffer & Hodgen, 1980;  (Zeleznik et ai, 1985) . Since women undergoing superovulation therapy manifest increased plasma inhibin concentrations (McLachlan et ai, 1986; Tsonis et ai, 1988) , it would have been expected that the passively-immunized monkeys in our previous study would also have had higher inhibin concentrations due to ovarian hyperstimulation. By simply blocking the action of oestradiol, how¬ ever, FSH concentrations were increased and multiple follicles underwent normal development despite the presumed increased inhibin concentrations (Zeleznik et ai, 1985) . Further, McLachlan et ai (1987) did not observe a rise in plasma inhibin concentrations during the mid-follicular phase of the human menstrual cycle when plasma FSH concentrations were declining and a similar find¬ ing was recently reported in macaque monkeys (Fraser et ai, 1989) . These data, in addition to the present study, suggest that, while inhibin undoubtedly plays a major role in regulation of FSH secretion in rodents and sheep, its similar importance in primates has yet to be confirmed.
To our knowledge, only two studies have previously presented data on suppression of FSH secretion in the oestrogenized ovariectomized monkey. Karsch et ai (1973b) examined modulation of LH secretion by oestrogen supplementation but also presented incidental data on FSH concen¬ trations in 2 monkeys. Although suppression of FSH was observed in these animals, the presen¬ tation of the data, as the mean of hormone concentrations measured during 10-day sampling periods, does not allow any conclusion to be reached concerning the acute effects of oestrogen supplementation. Resko et ai (1977) reported that treatment of ovariectomized female monkeys with oestrogen led to a 50% reduction in FSH values. This observation could be interpreted to indicate that the monkey is similar to the rat (Campbell & Schwartz, 1977) and sheep (Martin et ai, 1988) in that oestrogen is not sufficient to suppress FSH completely. However, the present study clearly demonstrates that oestrogen can suppress FSH values in the ovariectomized monkey to levels found in intact animals. We cannot explain this discrepancy between our study and that of Resko et ai (1977) , unless it is due to differences in the radioimmunoassays for FSH. (1986) found that initial treatment with oestradiol failed to suppress completely FSH and LH concen¬ trations to the normal range. However, some patients, during their third regimen of steroidal treat¬ ment, exhibited normal LH concentrations while FSH concentrations remained slightly greater than normal. Because these patients had been anovulatory for extended periods of time (4-12 years), it is possible that normal feedback regulation of both FSH and LH secretion was blunted by prolonged absence of cyclic steroid secretion. In support of this possibility, March et ai (1979) noted that treatment of women with oestrogen pellets immediately after ovariectomy that resulted in plasma oestrogen concentrations of 50-100 pg/ml was able to maintain plasma FSH concentrations within the normal limits of regularly cyclic women (5-17 mi.u./ml).
The rise in plasma LH concentration observed 2 days after the insertion of the oestrogen capsules was most likely due to positive feedback stimulation of LH secretion, as described pre¬ viously by Knobil (1974) . Although circulating oestradiol concentrations of > 200 pg/ml are required to achieve maximal LH surges in ovariectomized monkeys (Karsch et ai, 1973a) , the latter authors also reported LH surges in response to concentrations and durations of oestradiol treat¬ ment similar to those of the present study. The fact that an LH surge was observed in the present study without a similar surge in FSH was apparently due to a lack of progesterone, which appears to be required for an FSH surge (March et ai, 1979) .
We have demonstrated that the ovariectomized rhesus monkey manifests oestrogen-mediated suppression of FSH to intact levels in the absence of inhibin or other ovarian factors. A final test of the role of inhibin in the control of FSH secretion during the follicular phase of the primate menstrual cycle must await the availability of sufficient amounts of anti-inhibin antisera for passive immunization studies.
